Proneural transcription factors are key regulators of retinal neurogenesis, activating a genetic cascade that executes a neuronal differentiation program in progenitors. Our study focuses on understanding this differentiation program in retinal progenitors by examining bHLH target gene function. The proneural target gene sbt1 encodes a novel protein with no conserved functional motifs. We determined the spatial and temporal expression of sbt1 and sought to gain insight into its function during retinal development. Our analysis showed that sbt1 is transiently expressed in late proliferating/early differentiating cells in the Xenopus retina and is localized both at the membrane and in the nucleus. Overexpression of sbt1 in progenitors promoted differentiation of early born retinal neurons, and enhanced the ability of the bHLH factor Ath5 to promote neurogenesis. Conversely, inhibition of SBT1 translation in retinal progenitors prevented or delayed retinal neuron differentiation, resulting in an increase in Müller glia/progenitors. sbt1 loss of function in progenitors blocked the expression of differentiated retinal neuron markers, suggesting that it is required for full proneural function. In addition, sbt 1overexpression caused a reduction in mitotic cells as measured by phospho-histone H3 staining. We performed a yeast 2-hybrid screen for SBT1 interactors and have isolated several potential protein partners, including proteins involved in cell cycle regulation. We propose that sbt1 is expressed in retinal progenitors as they initiate neuronal differentiation, and that it functions downstream of proneural bHLH factors during retinal development, perhaps by regulating cell cycle exit. Supported by NEI EY012274 (MLV). Apico-basal cell polarity is mediated by the antagonistic functions of the apical promoting Crumbs and Par complexes and the basolateral Scribble complex, defining boundaries for junctional and asymmetric protein localization. We have examined the consequences of depletion of lethal giant larvae 1(Llgl1), a Scribble complex component, on the developing neuroepithelium of the zebrafish retina. Analyses revealed that retinal neuroepithelial cells deficient for Llgl1 maintained overall apico-basal polarity but showed expansion of the apical domain. In addition, progenitor cells showed reduced rates of neurogenesis and increased Notch reporter activity. As Notch signaling is known to maintain a proliferative state in retinal progenitors, we next sought to examine if the increased Notch signaling was a direct consequence of apical domain expansion. Apical reduction is mediated through the Shroom3-dependent apical localization of myosin II, enabling constriction of the apical actin belt. We generated a dominant negative (DN) Shroom3 transgene to expand the apical membrane in retinal neuroepithelial cells and examined consequences on both Notch signaling and retinal neurogenesis. Expression of the Shroom3DN transgene resulted in expansion of the apical domain, increased Notch signaling, and reduced neurogenesis. As apical domain size in neuroepithelia has previously been correlated with neurogenic fates, cumulatively, our data support a direct, influential role for apical domain size in selection of neurogenic progenitors or fates of their progeny. Multipotent neural progenitor cells initially give rise to neurons, however at later stages of embryogenesis they switch from neurogenesis to gliogenesis, generating predominately oligodendrocytes and astrocytes. This occurs in a specific spatial and temporal pattern, and the molecular mechanisms regulating this switch are not fully understood. The homeobox gene Gsx2 has previously been shown to be required for the specification of specific neuronal subtypes, however its role in the generation of oligodendrocytes remains unknown. A previous study showed that loss of Gsx2 leads to an upregulation of the oligodendroyte precursor cell (OPC) marker PDGF receptor, suggesting a repressive role for Gsx2 in the specification of this glial cell type. We have utilized both gain-of-function and loss-of-function approaches in order to elucidate the role of Gsx2 in the switch between neurogenesis and oligodendrogenesis within the telencephalon. In the absence of Gsx2 expression, an increase in oligodendrogenesis with a concomitant decrease in neurogenesis is observed at mid stages of embryogenesis, which subsequently leads to an increased number of Gsx2-derived OPCs within the cortex at late embryonic stages. Complementing these results, mice that over-express Gsx2 throughout the telencephalon display a significant decrease in the number of cortical OPCs at late embryonic stages. These results support the notion that high levels of Gsx2 are able to repress OPC specification, and that downregulation of Gsx2 is required for the transition from neurogenesis to oligodendrogenesis to occur normally. 
